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The aortic root by definition extends from the left 
ventricle to the sino-tubular junction. However, aortic 
root replacement usually involves a distal suture line 
beyond the sinus ridge. Replacement of this component 
of the left ventricular outflow tract is indicated in 
certain conditions including: (1) destructive bacterial 
endocarditis (2) tunnel aortic stenosis (valvular, subval- 
vular, commissural, and supra valvular components) 
(3) aortic valvular stenosis with hypoplastic annulus (4) 
complex outflow tract problems with severe distortion 
of anatomy for which other solutions are difficult (5) 
aortic root replacement in children allowing an adult- 
size valve to be placed, into which the child can grow.' 
Aortic root replacement can be performed with either 
an aortic allograft or a pulmonary autograft (Ross 
procedure). This discussion will use the aortic allograft 
as an example although the pulmonary autograft or 
homograft presents no particular surgical difficulties. 
The surgical technique used for reconstruction with an 
aortic root homograft is also applicable to the mini-root 
techniques (not inclusion-type) as well as being suitable 
for the free-hand xenograft unstented valves inserted as 
mini-root or cylinder root insertions (noninclusion). 
We have exclusively used the cryopreserved homo- 
graft and have not used wet stored homografts in our 
practice since 1985. The Ross autograft procedure has 
replaced the homograft in many patients who require 
left ventricular outflow tract reconstruction. The Ross 
autograft procedure gains many of the advantages of 
the homograft in the aortic position, while deriving the 
durability of the cryopreserved homograft in the right- 
sided position. However, there remain patients for 
whom a homograft or an autograft is the most appropri- 
ate prosthetic choice, but for one of many possible 
reasons, the pulmonary valve is not useable. For 
endocarditis, we recommend a homograft in preference 
to the Ross autograft procedure. In children with 
complex congenital left ventricle outflow tract obstruc- 
tion, we prefer the Ross autograft procedure when it is 
feasible to gain the theoretically growth potential of the 
autograft. 
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SURGICAL TECHNIQUE 
1 The aortotomy is con- 
structed as a Lazy S so that 
all options are available for 
aortic valve replacement/ 
repair. It is converted into 
a high transverse incision 
totally excising the aorta 
once the decision to pro- 
ceed with aortic root re- 
placement is made. 
2 The aortic root is then resected leaving 
the coronary ostia on large buttons, particu- 
larly at  the top where a stay suture or forceps 
can be used to stabilize the buttons for 
suturing. The top part can then be tailored 
as the suture lines are created. 
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3 Resection and debridement of calcium allows the left ventricular 
outflow tract to open up, allowing placement of a larger root than a 
simple Hegar dilator evaluation of annulus size would suggest. 
Additional dissection to the base of the aorta along the fibrous 
skeleton can sometimes relieve the subaortic component of congenital 
outflow tract stenosis. Calcium and infected tissue are removed at this 
stage of the operaticm. 
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4 Any additional subaortic work can be performed at  this time. Hypertrophied septa1 tissue can 
be incised or excised in the manner of a Morrow operation for IHSS (A). A posterior Nicks 
enlargement (B) or posterior Manougian (C) (which is more posteriorly placed into the anterior 
leaflet of the mitral valve) can enlarge the aortic annulus up to 10 mm. 
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5 If the annulus is enlarged, the defect 
created is reconstructed using the anterior 
leaflet of the donor mitral valve, which is 
routinely left attached to the homograft. Su- 
tures securing the anterior leaflet of the donor 
mitral valve to the anterior leaflet incision of 
the recipient are buttressed with a strip of 
autologous pericardium rather than synthetic 
pericardial pledgets. The sutures can either be 
continuous or interrupted horizontal mattress 
sutures. 
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6 In general, we select a homograft that measures an internal diameter equal to o r  up to 6 mm larger than 
the orifice of the outflow tract (after resection of the recipient aortic root) as measured by Hegar dilators. 
When using a cryopreserved valve, it  has been appropriately thawed and prepared at the table.' It is 
important to shorten the harvested aorta but this can be left to the end of the operation (A). The muscle is 
trimmed from the base to allow good visualization of the fibrous skeleton of the donor root (B) and if the 
anterior leaflet of the mitral valve is not required for reconstruction, it can be excised (C). If it is used, then 
the remaining fronds of the chordae can be excised cleaning up the edge for suturing. 
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7 Orientation is normally orthotopic with 
the left sinus of the donor root facing the left 
coronary button. The suture line is started 
below the left coronary ostiurn. 
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8 The posterior row of interrupted simple 
sutures are placed first. Braided 2-0 or 3-0 
sutures are preferred in adults, while 4-0 
sutures on half circle taper point needles are 
optimal in babies and children. The sutures 
are placed as interrupted sutures working 
towards the surgeon (on the right hand side 
of the patient). The sutures are placed first 
through the fibrous base of the homograft, 
and, hence, to the fibrous skeleton of the 
base of the heart of the recipient. Each 
suture is placed on an individual small 
hemostat, which is placed on a large Allis' 
clamp. The posterior row is constructed of 
approximately 20 such sutures. 
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9 The anterior row is placed with the suturing begun at the base of the recipient and then through the 
base of the homograft, once again working from the left side of the patient’s aortic outflow orifice to the 
right side. This series of sutures is placed on a large AUis with the final clamp being clipped into the jaws of 
the Allis to prevent any of the small clamps from sliding off. This keeps the sutures in order. The 
homograft is slid down the sutures and seated onto the top of the outflow of the left ventricle. A narrow 
strip of Teflon felt is then dipped in antibiotic solution and threaded through the sutures so that when they 
are tied, the Teflon felt is positioned just outside the meeting point of the homograft and the native heart as 
in boat caulking (A). The sutures are sequentially tied (B). 
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10 The left coronary button is trimmed leaving a small handle on the top for the assistant’s forceps or 
stay suture, which will be trimmed as the final suturing is placed across the top (A). The suturing of the 
hutton is then performed to an appropriate!y sized defect created in the left coronary sinus of the donor 
homograft using a running 5-0 or 6-0 polypropylene suture (B). The left button is usually placed relatively 
low so as to avoid excessive mobilization of the left main coronary artery; however, when in doubt 
“stretch” the button to a more distal location which tends to straighten the left main coronary artery (C). 
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1 1 The distal suture line is constructed next using a running 4-0 polypropylene suture on a round 
taper point needle. A strip of Teflon felt dipped in antibiotics is used to buttress the homograft side of the 
suture line (A). It is important not to leave the homograft or the ascending aortic recipient length too long. 
The aortic homograft needs to be slightly stretched to the recipient ascending aorta so that there is a 
suspensory effect to the commissural pillars of the donor valve (B). 
Once the distal suture line has been completed, it is easy to properly place the right coronary into the 
right coronary sinus of the homograft root replacement (C). In general, the right coronary button should 
be positioned slightly more distal on the homograft recipient than might appear on first impression. When 
in doubt, the surgeon should position the coronary arteries more distally, as this straightens the arteries 
and avoids kinking. Some patients have required placement of the coronary arteries virtually at the sinus 
ridge of the donor. This suturing is accomplished with a running 5-0 polypropylene suture. Air removal 
maneuvers can be performed from the left ventricular cavity and aortic root before placing the final few 
sutures on the right coronary button. In addition, we use continuous suction through an aortic root vent 
placed high in the ascending aorta above the distal suture line for continuous evacuation of potential air 
throughout rewarming after removal of the cross clamp. 
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12 If an anterior enlargement of the aortic annulus is required (Konno), marked enlargement of the 
left ventricular outflow tract can be obtained (A). The requisite ventricular septa1 defect is closed with the 
anterior leaflet of the mitral valve of the donor using interrupted pledgeted sutures with the pledgets being 
placed on the left ventricular side of the septum (B). This recruits the depth of the septum muscle 
thickness to the outflow tract diameter, thereby markedly enlarging the left ventricle outflow tract. This 
requires rotation of the homograft 180" (C). 
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13 
component using a bovine pericardial patch. 
The Konno is completed with closure of the right ventriculotomy 
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14 The distal suture line should not cause splaying of the sino-tubular junction. If the suture line 
is Constructed at the level of the sino-tubular junction, it is best to make it no larger than the base of 
the aortic annulus or even up to 20% smaller. If the distal suture line is constructed from the donor 
root above the level of the sino-tubular junction to match a large dilated native aorta, an oblique 
anastomosis is used, thereby avoiding altering the sino-tubular junction geometry. 
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COMMENTS 
The operative mortality depends on the indication. For 
elective reconstruction for congenital cardiac lesions, 
the operative mortality in our hands has been less than 
3%. When used for salvage of acutely ill patients with 
complex destructive endocarditis, particularly in the 
presence of previously placed prostheses, the operative 
mortality has been reported as high as 25% and in our 
hands has been approximately 7%. There is good evi- 
dence that the aortic homograft is not immune to endo- 
carditis, but is more resistant to postoperative recur- 
rent endocarditis when placed for active infections.2 
The functional performance of the aortic root homo- 
graft is excellent. Technical problems are rare. In our 
experience, we have had no technical failures for aortic 
root replacement . 3  Sizing of the recipient homograft is 
quite flexible. 
yearly, thereafter. Most patients develop trace aortic 
insufficiency, but no patients with aortic root replace- 
ments in our series have progressed beyond mild. We 
place all patients on aspirin anticoagulation and recom- 
mend nonsteroidal anti-inflammatory agents for the 
first 3 weeks after surgery. 
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Postoperative Management 
All patients are followed up with echocardiographic 
studies every 6 months for the first year and then 
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